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Here, we report the complete genome sequences of two tembusu virus strains, ZC-1 and LQ-1, isolated from ducks and geese, 
respectively, in 2012. Phylogenetic analysis showed that the nucleotide and amino acid sequences of the two strains are closely 
related to those of the TMUV isolates around Shandong province. The full-length genome sequences of two waterfowl-origin 
TMUVs provided herein vsdll help to understand the molecular epidemiology of tembusu virus in China, which deserves further 
investigation. 
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The flavivirus tembusu virus (TMUV) was originally isolated 
from a duck in China in 20 1 0 ( 1 ) . Since then, outbreaks of the 
disease have been reported frequently in many provinces in east- 
ern and southern China. The affected ducks manifest the clinical 
symptom of heavy egg-drop syndrome. The production rates of 
the infected layer ducks decreased from 90% to 10%, or even less 
(1, 2). In this study, genomes of two TMUV isolates were se- 
quenced and analyzed. 

In October 2012, two TMUV strains were isolated from a duck 
farm with an outbreak of egg-drop syndrome in Peking ducks and 
another goose farm with an outbreak of neurological symptoms in 
wulong geese in Shandong province, China. Samples from the 
theca foUiculi from the affected ducks and the brain from the 
affected geese were used for virus isolation, and the two isolated 
virus strains were named ZC-1 and LQ-1. Seven pairs of overlap- 
ping PCR primers were designed in our lab using Primer Premier 
5.0 software, according to two published complete genome se- 
quences of TMUV, SDOOl and the sparrow-isolated strain SDMS 
(GenBank accession no. KC333867) (2-4) . According to the man- 
ufacturer's instructions, RNA extraction was used for the synthe- 
sis of viral cDNA using the M-MLV reverse transcriptase (Takara) 
with seven reverse primers, as designed. Seven overlapping frag- 
ments of TMUV cDNA were amplified using Ex Taq polymerase. 
The PCR products were purified and sequenced (Invitrogen). The 
sequences were assembled and manually edited to produce the 
full-length genomic sequence of the TMUV isolates. 

The full-length genome sequences of the two waterfowl-origin 
tembusu virus strains are 10,990 nucleotides (nt) in length, con- 
tain a long open reading frame (ORF) (95 nt to 10,230 nt), encode 
a polyprotein of 3,425 amino acids (aa), and contain three struc- 
tural proteins (capsid, PrM, envelope) and eight nonstructural 
proteins (NSl, NS2A, NS2B, NS3, NS4A, 2K, NS4B, and NS5). 
Comparative sequence analysis revealed that ZC-1 and LQ-1 are 
98.1% to 99.0% identical to other TMUV strains. The percent 
identity of the nucleotide sequences of the genomic sequences of 



these two isolates is 99.7%. The two strains were simultaneously 
isolated from two farms that are in two adjacent cities. Specifically, 
the nucleic acid and amino acid sequences of the two strains are 
more closely related to the strains BYD-1 (5) and JS804 (6), iso- 
lated in the provinces around Shandong, and a duck-origin strain 
isolated in Shandong (4). 

Although waterfowls infected with TMUV exhibited heavy egg- 
drop syndrome or encephalitis as their main symptom, the layer hens 
and sparrows infected with TMUV did not exhibit any symptoms or 
pathological changes. Serum samples collected from people who 
worked in the TMUV-infected farms were tembusu virus positive 
( 7) . Whether TMUV poses any risk to people is not currently known. 

We report herein the complete genome sequences of two tem- 
busu virus strains, ZC-1 and LQ-1. The data contribute to the 
exploration of the molecular epidemiology and evolutionary of 
the tembusu virus. Moreover, the mutation sites of different 
strains might reveal the mechanisms of molecular epidemiology 
and molecular pathogenesis. 

Nucleotide sequence accession numbers. The complete ge- 
nome sequences of the duck and goose tembusu virus isolates have 
been submitted to GenBank under the accession no. KF557894 
and KF557893, respectively. 

ACKNOWLEDGMENTS 

This research was supported by the China Agriculture Research System 
(no. CARS-43-34), the National Natural Science Foundation of China 
(no. 31272583), and Shandong Natural Science Funds (ZR2012CM002). 

REFERENCES 

1. Cao Z, Zhang C, Liu Y, Liu Y, Ye W, Han J, Ma G, Zhang D, Xu F, Gao 
X, Tang Y, Shi S, Wan C, Zhang C, He B, Yang M, Lu X, Huang Y. 2011. 
Tembusu virus in ducks, China. Emerg. Infect. Dis. 17:1873-1875. 

2. Tang Y, Diao Y, Chen H, Ou Q, Liu X, Gao X, Yu C, Wang L. Isolation 
and genetic characterization of a tembusu virus strain isolated from mos- 
quitoes in Shandong, China. Transbound. Emerg Dis, in press. 

3. Tang Y, Diao Y, Yu C, Gao X, Ju X, Xue C, Liu X, Ge P, Qu J, Zhang D. 



November/December 2013 Volume 1 Issue 6 e00789-13 



Genome Announcements 



genomea.asm.org 1 



Chen et al. 



2013. Characterization of a tembusu virus isolated from naturally infected 
house sparrows {Passer domesticus) in northern China. Transbound. 
Emerg. Dis. 60:152-158. 

4. Tang Y, Diao Y, Gao X, Yu C, Chen L, Zhang D. 2012. Analysis of the 
complete genome of tembusu virus, a flavivirus isolated from ducks in 
China. Transbound. Emerg. Dis. 59:336-343. 

5. Su J, Li S, Hu X, Yu X, Wang Y, Liu P, Lu X, Zhang G, Hu X, Liu D, Li 
X, Su W, Lu H, Mok NS, Wang P, Wang M, Tian K. 201 1. Duck egg-drop 



syndrome caused by BYD virus, a new tembusu-related flavivirus. PLoS 
One 6:el8106. doi:10.1371/journal.pone.0018106. 

6. Han K, Huang X, Li Y, Zhao D, Liu Y, Zhou X, You Y, Xie X. 2013. 
Complete genome sequence of goose tembusu virus, isolated from jiangnan 
white geese in Jiangsu, China. Genome Announc. I(2):e00236-12. doi:10.1 
128/genomeA.00236-12. 

7. Tang Y, Gao X, Diao Y, Feng Q, Chen H, Liu X, Ge P, Yu C. 2013. 
Tembusu virus in human, China. Transbound. Emerg. Dis. 60:193-196. 



2 genotmea.asm.org 



Genome Announcements 



November/December 2013 Volume 1 Issue 6 e00789-13 



